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Mental health is a core component of quality of life in old age. Dual Sensory Loss (DSL;
combined vision and hearing loss) is prevalent in older adults and has been correlated
with decreased levels of well-being. This systematic review aimed to critically review and
summarize the evidence from studies that examined the mental health of older adults
with DSL. In accordance with the Preferred Reporting Items for Systematic Reviews
(PRISMA) statement, specific databases were searched and eight articles were selected
for final review. Seven studies investigated the association between DSL and depression
or depressive symptoms, whilst one study explored the relationship between DSL and
quality of life. No studies investigated the impact of DSL on anxiety. Overall, results of
this review suggested that there is a significant relationship between DSL and decreased
mental health with those with DSL either displaying depressive symptoms or being at risk
for developing depression. Future research should focus on comparative studies of older
people with and without sensory loss, as well as targeted studies of older people with
dual sensory loss, that incorporate well-defined and valid measures of sensory loss and
mental health.
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BACKGROUND
Mental health is a key component in the health and well-being of
older adults and refers to the “state of well-being in which every
individual realizes his or her own potential, can cope with the
normal stresses of life, can work productively and fruitfully, and
is able to make a contribution to her or his community” (World
Health Organisation, 2013b, para. 1). Dual sensory loss (DSL) is
the combined loss of vision and hearing and is a common contrib-
utor to the mental health and well-being of older adults (Heine
and Browning, 2002).
DSL is particularly prevalent in the older adult population
due to the gradual deterioration of their vision and/or hearing
with advancing age (Davila et al., 2009), and particularly for vet-
erans who are aged 85 years or older (Smith et al., 2008). In
a Danish study of DSL rehabilitation clients Dammeyer (2013)
found that DSL increased rapidly in those aged 65 years and
over. In a similar Canadian study Wittich et al. (2012) found
that 69% of DSL rehabilitation clients were aged 65 years and
over. According to Caban et al. (2005) DSL increased from 1.3%
for 18 to 44 year olds to 6.6% in those aged 80 years and
older. Schneider et al. (2012) estimated that 25% of partici-
pants aged 80 years and over in the Australian Blue Mountains
Eye Study experienced combined vision and hearing loss. In a
European study of older people aged 50 years and over 5.9%
reported DSL (Viljanen et al., 2013). The significance and poten-
tial impact of DSL in older age groups was highlighted by
Brennan and Bally (2007) who estimated the prevalence of DSL
in those aged 70 years and over as ranging between 5 and
20%. They concluded that by 2030, based on population ageing
trends, between 3.5 and 14 million older people in the US would
develop DSL.
DSL is an acquired condition, which gradually deteriorates
over time. DSL is poorly understood (Davila et al., 2009), under-
recognized and under-diagnosed (Heine et al., 2002). This is
particularly the case in its mild form since it may be undetected by
the individual, or onset may initially be in one domain at a time
(vision or hearing deterioration). Older adults with DSL are more
likely to have health problems, reduced activities and restricted
social roles as compared to those with no sensory loss or unisen-
sory loss (Crews and Campbell, 2004). The consequences of DSL
(even mild DSL) are significant and include psychosocial diffi-
culties, withdrawal from communication-based situations (Heine
et al., 2002), avoidance of social interactions and diminished
quality of life (Dalton et al., 2003; Brennan et al., 2006).
The World Health Organization estimates that 20% of adults
aged 60 years and over suffer from a mental or neurological dis-
order (World Health Organisation, 2013a). The most common
mental health disorders in older adults are dementia, depression
and anxiety. Approximately 7% of older people worldwide suffer
from unipolar depression and about 3.8% of older people suf-
fer from anxiety disorders (World Health Organisation, 2013a).
Depression is a serious mental health disorder that influences
quality of life and although it is known to be associated with
DSL, few researchers have investigated its association and impact.
In a cross sectional study of adults aged over 55 years, Capella-
McDonnall (2005) estimated that of the 7.3% of the sample who
experienced DSL, 35% experienced depression suggesting a sig-
nificant relationship between DSL and depression. This finding
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has been corroborated by other researchers such as Chou and Chi
(2004), Chou (2008), and Harada et al. (2008).
The literature investigating DSL in older adults is limited,
although numerous studies have been published investigat-
ing a wide range of other health issues in ageing pop-
ulations. A contributing factor to the paucity of research
on DSL in older people is that DSL is a multisensory
disorder, and requires the collaboration of various diverse
professional disciplines to assess and manage the disorder.
Public awareness of DSL is also not widespread and in
turn, rehabilitation options have not been well-explored in
many countries. Exceptions to this are discussed in papers
emerging from the US, Canada and Australia (Heine and
Browning, 2002; Saunders and Echt, 2007, 2012; Wittich et al.,
2012).
To date, no systematic reviews of the relationship between
mental health and DSL have been conducted. A review of the
research is thus timely so that the association between DSL and
mental health issues in older adults can be identified and used
to inform programs and policies to promote healthy ageing in
older people. A systematic review of the literature can also pro-
vide health professionals with evidence-based knowledge about
the impacts of DSL in older adults and assist them in designing
programs that will contribute to improving health outcomes in
their older clients.
The aim of this systematic review was to critically review and
summarize the evidence from studies that examined DSL and
mental health issues (in particular depression, anxiety, and well-
being) in older adults and evaluate the quality of the evidence
by comparing it to six areas of the STrengthening the Reporting
of Observational studies in Epidemiology (STROBE) statement
(University of Bern, 2009).
METHODS
EVIDENCE ACQUISITION
Literature search
In accordance with Preferred Reporting Items for Systematic
Reviews (PRISMA) recommendations (Moher et al., 2009),
fromMarch—November 2012, the databases Medline, PsycINFO,
Cochrane Library, Sociological abstracts and Scopus were
searched for relevant studies (articles from 1990 onwards were
searched). The search was updated in January 2013. Groups of
thesaurus terms as well as free terms were used to search the
databases. Terms for older adults (thesaurus terms OR elderly,
seniors, aging or ageing) were used in AND-combination with
each of the terms vision and hearing loss, vision and hearing
impairment, DSL or dual sensory impairment. Thereafter studies
were searched for the termsmental health, anxiety, and depression.
Additional articles were identified by manually searching known
articles in the area of DSL.
Inclusion criteria and selection process
In order to be included in the review, studies were required to
meet the following criteria:
(1) Focused on older adults (included adults at least 60 years and
above);
(2) Reported vision and hearing loss as a combined construct;
and
(3) Focused on an aspect of mental health.
Only full-text, peer-reviewed articles written in English were con-
sidered for inclusion. Titles, keywords, and abstracts of articles
identified through the search process were reviewed to identify
eligible papers. The first author initially checked eligible papers
to exclude articles that were out of the scope of this study.
Subsequently, the first and second author independently reviewed
all potentially relevant references for eligibility. Disagreements
between these reviewers were discussed with a third person (a
research assistant) and a consensus decision was made.
DATA EXTRACTION AND QUALITY ASSESSMENT
The first author extracted data on the study population. On
the basis of the design and methodology of individual studies,
quality descriptors and ratings were derived using the STROBE
statement appraisal system. The STROBE statement includes six
areas for evaluation that need to be considered when apprais-
ing research, namely, the title and abstract, introduction (back-
ground/rationale and objectives), methods (study design, setting,
participants, variables, data sources/measurement, bias, study
size, quantitative variables and statistical methods), results (par-
ticipants, descriptive data, outcome data, main results, and other
analyses), discussion (key results, limitations, interpretation, gen-
eralizability) and other information (such as funding). Each study
was appraised according to these areas.
EVIDENCE SYNTHESIS
Study selection
The literature searches yielded 5522 unique potentially relevant
articles (see Figure 1). A total of 5092 articles were classified as out
of scope due to: duplication of articles, the sample did not include
people aged 60 years and over (for example, included younger
people with deaf-blindness due to Ushers Syndrome), the study
did not focus on sensory loss, the study did not include orig-
inal data and the article was not based on an empirical study.
After excluding the records out of scope, the full text of each
of the remaining 886 records was checked. In total, 793 (89%)
of these 886 articles did not meet the inclusion criteria. The
most common reasons for primary exclusion were that the article
focused only on vision impairment (n = 489, 55.2%) or hearing
impairment alone (n = 261, 29.4%). The 93 relevant articles that
remained were subject to secondary screening. The most com-
mon reasons for secondary exclusion were the focus in the results
section on separate sensory losses (n = 29, 31.2%) rather than
a combined dual sensory construct or a focus on DSL but not
on mental health impacts (n = 26, 27.9%) Finally, eight studies
were included in this review. Figure 1 shows the study selec-
tion process and Table 1 summarizes the studies included in the
review.
RESULTS AND DISCUSSION
The eight reviewed studies were analyzed according to the
STROBE statement.
The following results were obtained:
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FIGURE 1 | Article selection process.
RATIONALE AND OBJECTIVES
The majority of the studies reviewed (n = 7) aimed to investi-
gate the association between sensory loss (including vision loss,
hearing loss and DSL) and depression or depressive symptoms.
Harada et al. (2008) evaluated the impact of additional variables
such as self rated health and functional ability. One study focussed
specifically on the impact of hearing impairment, vision impair-
ment and DSL on quality of life as measured by the SF36 (Chia
et al., 2006). Overall, all eight studies adequately described the
aims of the study.
METHODS
Study population
Overall, there were five studies that only included older partici-
pants (defined as 60 years and over for the purposes of this review)
and reported the results in a way that enabled specific conclu-
sions to be drawn about DSL in older groups (Lupsakko et al.,
2002; Chou and Chi, 2004; Chia et al., 2006; Chou, 2008; Harada
et al., 2008). The remaining three studies (Capella-McDonnall,
2005; McDonnall, 2009a,b) included both young and old partici-
pants. These studies examined the effects of DSL in the full sample
and did not differentiate between younger and older age groups
in the analyses.
Sample size
The sample size in the selected studies ranged from 203 par-
ticipants to samples in which data was primarily derived from
large population-based studies that included up to 9832 partic-
ipants (although not all were in the older adult age range or had
DSL since they were primarily prevalence studies of, for example,
age related conditions). For example, in the Capella-McDonnall
(2005) study, although there were 9832 participants in the unad-
justed analysis and subsequently 6089 participants in the adjusted
analyses, only 7.3% had DSL. Overall the sample sizes of the
studies were adequate for the types of analyses performed in the
respective studies.
Research design
A variety of methods were used to investigate DSL, how-
ever cross-sectional studies were the most common (n = 6).
There were two longitudinal studies (Chou, 2008; McDonnall,
2009a). Chou (2008) used 2-year prospective data from the
English Longitudinal Study of Ageing and McDonnall (2009a)
used data from 9 waves of the US Health and Retirement
Study. Chia et al. (2006) examined 5-year vision and hear-
ing impairment follow up data from a baseline study of vision
impairment. Two studies were designed specifically to inves-
tigate the impacts of DSL in older people (Chou and Chi,
2004; Harada et al., 2008) while the remaining studies were
based on larger general studies of older people including the
US Health and Retirement Study, the English Longitudinal
Study on Aging, the US National Health Interview Survey, the
Finnish Kuopio 75+ study and the Australian Blue Mountains
Eye Study.
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Recruitment strategy
All studies achieved well on this criterion. Participants in
reviewed studies were mostly community dwelling, accessed via
door-to-door interview, telephone or at senior centers. Only one
study was conducted in a rural population (Harada et al., 2008).
Countries were well-represented with three studies conducted in
the US (Capella-McDonnall, 2005; McDonnall, 2009a,b) and one
study in each of the following countries: Japan (Harada et al.,
2008), Finland (Lupsakko et al., 2002), Hong Kong (Chou and
Chi, 1999), UK (Chou, 2008), and Australia (Chia et al., 2006).
All studies included men and women however no studies specif-
ically reported results for any minority ethnic groups within the
study country.
Data collection—measurement of sensory loss and mental health
variables
There were varied methods used to obtain information relating
to vision and hearing loss. Primarily, self-reported difficulty, or
completion of a rating scale, were used to evaluate the presence
of sensory loss. There were six studies that evaluated self-reported
vision and self-reported hearing difficulty (Lupsakko et al., 2002;
Chou and Chi, 2004; Capella-McDonnall, 2005; Chou, 2008;
McDonnall, 2009a,b) with one study (Lupsakko et al., 2002) using
observations of the ability to conduct a face-to-face conversation,
hearing aid use and self-reported hearing problems. Objective
measures (primarily the Snellen visual acuity test) were used to
evaluate visual acuity in two studies (Lupsakko et al., 2002; Chia
et al., 2006). Pure-tone audiometry was used in two studies to
measure hearing acuity (Chia et al., 2006; Harada et al., 2008).
Measurement of mental health also varied across the studies.
Seven of the studies either measured depression or the occur-
rence of depressive symptoms. One study (Capella-McDonnall,
2005) used a questionnaire to evaluate depressive symptoms,
whilst six studies used a standardized scale to evaluate depression.
Most commonly, the CES-D was used (Chou, 2008; McDonnall,
2009a,b) with the Geriatric Depression Scale (Chou and Chi,
2004; Harada et al., 2008) also being used. One study used
two measurements to evaluate mental health. Lupsakko et al.
(2002) utilized the DSM-IV checklist and Zung Depression Status
Inventory. Chia et al. (2006) measured quality of life using the
SF36 but not depression. In all studies, data collection methods
were well-described.
Data analysis
Multiplemethods were used to analyse the data including descrip-
tive and inferential statistics such as multivariate analysis. Most
commonly, regression analysis was used to examine the relation-
ships between sensory impairment and mental health (Lupsakko
et al., 2002; Chou and Chi, 2004; Capella-McDonnall, 2005;
Chia et al., 2006; Chou, 2008; Harada et al., 2008; McDonnall,
2009a,b). Multilevel modeling was used to show the effects of
developing DSL over time in one study (McDonnall, 2009a).
RESULTS AND DISCUSSION OF REVIEWED STUDIES: FINDINGS
Overall all studies provided a clear statement of findings relevant
to this review. In relation to DSL, Capella-McDonnall (2005) esti-
mated that out of a total sample of 6089 participants, 7.3% had
DSL of whom 35% had depression. Although the prevalence of
DSL was consistent with the findings of Chou and Chi (2004)
who found that 6.5% of their sample (community dwelling,
Chinese participants aged 60 years and over) had DSL, these later
authors found that vision impairment was significantly related
to depression whilst hearing loss was not. Furthermore, Harada
et al. (2008) found that DSL was also associated with poor health
and reduced functional activity. DSL was associated with lower
scores on both the mental health and physical health compo-
nent scores of the SF36 compared to those with hearing or vision
impairment (Chia et al., 2006). In relation to the development of
depression and depressive symptoms, McDonnall (2009a) found
a significant increase in depression at the first report of DSL,
with depression increasing at a significantly faster rate follow-
ing DSL. However, participants adjusted to the impairments over
time. Lupsakko et al. (2002) concluded that depressive symptoms,
but not major depression, are common in older people with DSL
and McDonnall (2009b) found that almost 40% of the variation
in depression was due to DSL.
CONCLUSION
The aims of this systematic review were to critically review and
summarize the evidence from studies that examined the men-
tal health of older adults with DSL and evaluate the quality of
the evidence by comparing it to the STROBE statement. Most of
the studies reviewed provided clear aims for their study, collected
their data appropriately, described the method and data analysis
well, provided valid findings and were applicable to this review
and therefore contributed significantly to the evidence base con-
cerning DSL and mental health in older adults. However, some
studies that included younger adults did not differentiate the
effects of DSL between different age groups.
Evaluation of the studies revealed that the selected stud-
ies were primarily cross-sectional in nature and based on large
population-based studies not specifically designed to investigate
the association between DSL and mental health in older people.
Studies primarily collected sensory impairment data via self-
report and less commonly by standardized vision and hearing
acuity measurement. Depression, measured by a standardized
depression scale, was the most common mental health variable
investigated. Well-being was less frequently explored and there
were no studies that investigated anxiety in participants with DSL.
In order to better understand the impacts of DSL on mental
health in older people future research should address a number
of methodological issues. It is important that future studies use
both objective and subjective measures of DSL. A related issue is
the definition of DSL. Studies vary in impairment cut off points
for both hearing and visual acuity and while there is no obvious
gold standard we would welcome further discussion and consen-
sus on this issue. With increasing longevity and the heterogeneity
of the ageing process future studies should include samples across
the full older age. Very little is known for example about the
impact of DSL in people in their eighties and nineties where other
significant co-morbidities (including cognitive impairment) may
interact with sensory loss to impact mental health. Comparative
studies focussing on the relative impact of no sensory loss, single
and DSL are needed to explore whether sensory loss has additive
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effects or whether older people adapt to multiple losses. While
longitudinal studies are expensive, such approaches are important
for understanding more fully the causal relationships between
DSL and mental health outcomes in old age. Finally while a focus
on the impact of DSL on depression is important other men-
tal health problems such as anxiety should be included in future
studies. Anxiety is under–researched in the older population even
though there is now evidence that anxiety is more prevalent than
depression in community samples of older adults (Bryant et al.,
2013).
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